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Background. Malignancies in fibrous dysplasia are
rare. Most cases have been published as single case re-
ports. The role of radiation therapy in the occurrence of
sarcom. in fibrous dysplasia is still controversiai.

Methods. The Mavo Clinic files were reviewed. in-
cluding Mavo Clinic cases and consultation cases, 1o col-
lect all cases of sarcomas arising in fibrous dvsplasia.

Results. Among 1122 cases with a histologic diagno-
sis of fibrous dysplasia, 28 cases of sarcoma were found.
These 28 cases included 16 Mayo Clinic cases and 12 con-
sultation cases. The sarcomas occurred in 19 cases of
manostotic fibrous dysplasia and 9 cases of polvostotic
disease (only 1 of Albright’s syndrome}. The most com-
mon histotype was osteosarcoma {19 cases). followed by
fibrosarcoma (5 cases), chondrosarcoma (3 cases). and ma-
lignant fibrohistiocytoma (1 case). Of the 28 patients. 13

‘46%] had received radiation therapy before the sarcoma
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eveloped. Most of these sarcomas occurred in the cranio-
facial bones {13 cases) or in the proximal femur (7 cases).
followed by the humerus, pelvis, tibia, and scapula.
Conclusions. Prognosis was poor. Sarcomas may
arise with or without radiation. Early diagnosis and ade-
quate treatment may lead to improved prognosis. Cancer
1994; 73:1411-24.

Key words: sarcomas in fibrous dysplasia, fibrous dys-
plasia, secondary sarcomas, radioinduced sarcomas.

Malignancies in fibrous dysplasia are rare. They can oc-
cur in monostotic and polvostotic fibrous dysplasia® *;
their frequency ranges from 0.5% (in monostotic disease)
to 4% in Albright’s syndrome.’?

The first documented case was reported by Coley
and Stewart in 1945.° In 1964, Schwartz and Alpert'
reported twvo personal cases and 26 documented cases
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cullected in the literature. Most of the descriptions of
sarcomas in fibrous dvsplasia that are in the literature
are single case reports or reports of a few cases.” ' The
largest series, which includes 15 cases, is that from Me-
morial Sloan-Kettering Cancer Center, New York.>*" In
1988, Yabut and coworkers? reported a new case and
tound 83 cases in a careful review of the literature. The
most common of the malignancies was osteosarcoma,
followed by fibrosarcoma and chondrosarcoma. The
possibility of sarcomatous change in fibrous dvsplasia
without prior irradiation seems well established, as ver-
ificd by several reports of documented cases. ™"’ The
role of radiation therapy in the occurrence of sarcoma in
fibrous dysplasia is still controversial,*7*' In Huvos' se-
“only 1 of 15 patients with sarcomas in fibrous
dvsplasia had received radiation therapy. In the review
of the literature by Yabut and cowuorkers,* 23 patients
had received radiation therapy, 46 had not had prior
irradiation, and 14 did not have information available.
The purpose of the current study was to review and
report our experience with malignancies in fibrous dvs-
plasia.

res,

Materials and Methods

We included onlv cases with histologic evidence of both
fibrous dvsplasia and sarcoma, with the exception of
cases of polvostotic fibrous dvsplasia, in which, accord-
ing to Schwartz and Alpert's criteria,’ the diagnosis of
fibrous dvsplasia was accepted if there were character-
istic clinical and radiographic features.

To collect the cases, we reviewed the Maye Clinic
files and our consultation files for the following diag-
noses: fibrous dvsplasias associated with osteosarcoma.
fibrosarcoma, chondrosarcoma. and malignant fibrous
histiocvtoma. This review vielded 33 cases. Five cases
were exciuded. One patient with a small cell fibrosar-
coma of the femur and radiographic features of fibrous
dvsplasia in the ribs was excluded because there was no
conclusive evidence for the diagnusis of fibrous dyspla-
sla. One patient with a periosteal chondroblastic osteo-
sarcoma of the tibia and fibrous dvsplasia of the skull
was excluded because the coexistence of the two lesions
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in the same patient was thought to be coincidental. A
third patient with an osteosarcoma of the jaws was ex-
cluded because the review of the histologic slides did
not show conclusive evidence of fibrous dysplasia. In a
‘ourth patient (seen in consultation in 1961), a diagno-
s of osteasarcoma of the proximal humerus and fi-
brous dysplasia was changed to fibrocartilaginous mes-
enchymoma with low-grade malignancy®; this patient
was therefore excluded from our series. The tifth pa-
tient had coexisting features of fibrous dysplasia and
Paget's disease of the jaws and had development of an
osteosarcoma in the same site’”; this patient was ox-
cluded because of the possibility of osteosarcoma aris-
ing in Paget’s disease.

Our series thus includes 28 patients with sarcoma
and fibrous dvsplasia: 16 Mayo Clinic cascs and 12
consultation cases. Histologic slides from all 28 cases
were available for review. Pertinent clinical informa-
fion was obtained from the charts and letters ot con-
sulting pathologists, and follow-up information was
gained from the charts, the patients (by questionnaires).
or the consulting pathologists.

Clinical Data

A summary of the pertinent clinical data for the 28 pa-
tents is shown in Table 1. Some of these cases have
already been reported.”®*** The ages of the patients
(12 males and 16 females) at the ime of initial presenta-
tion of fibrous dysplasia ranged from 2 to 61 years,
Their ages at the time of initial presentation of sarcoma
ranged from 18 to 66 years. Most of the patients had the
fibrous dvsplasia diagnosed some years before the
diagnosis of sarcoma (range, 1-32 vears). In only four
cases (three consultation cases and one Mavo Chinic
case) was the diagnosis of fibrous dvsplasia established
concurrently with that of sarcoma. When sarcoma was
diagnosed, two patients were in the second decade of
life, five in the third, three in the fourth, seven in the
fifth, four in the sixth, and seven in the seventh.

According to Schwartz and Alpert's criteria,! for
the purpose of the current study craniofacial fibrous
dysplasia was considered monostotic, because craniota-
cial fibrous dvsplasia uncommonly affects just ene fa-
cial bone and it is difficult to state whether it primarily
affected multiple bones or simply extended from one 1o
another. Of the 28 patients, 19 (1T Mavo Chinic cases
and 8 consultation cases) had monostotic fibrous dvs-
plasia, and 9 (5 Mave Clinic cases and 4 consultation
cases) had polvostotic disease.

The sites involved by fibrous dysplasia and the sites
of sarcoma are reported in Table 1 and Figure 1. Most of
the sarcomas occurred in the craniofacial bones {13
cases) or in the proximal femur (7 cases); other sites

were the humerus {3 cases), peivis (2 cases), tibia (2
cases), and scapula (1 case). In all patients, the sarcoma
occurred in a bone affected by fibrous dysplasia. One
patient (Patient 13, Table 1) with monostotic Abrous
dvsplasia of the humerus and osteosarcoma had a
chondrosarcoma of the proximal femur (diagnosed and
treated elsewhere 27 vears after forequarter amputation
for osteosarcoma). No other patients had multiple tu-
mors.

Regarding the symptoms of fibrous dysplasia, only
one patient (Patient 10) had Albright’s syndrome. Five
patients’ conditions were asvmptomatic; one of these
was diagnosed as having fibrous dysplasia, and in the
other four the fibrous dysplasia remained undiagnosed
until the discovery of the sarcoma. The symptoms of
fibrous dysplasia in the remaining patients were vari-
able and generally of long duration: they included pain,
swelling, deformities, and pathologic fractures. The
symprdms of the sarcoma were mostly pain and swell-
ing, usualiy developing rapidly.

Radiation had been given as a treatment of the fi-
brous dysplasia in 10 of the patients anid asa treatment
HW@[QQ;M in 3 patfents
(@cne in 2, frozen shoulder in 1), In all of these 13 pa-
{ieRTe The sarcoma developed in the field of prior uTa-
Tamon. The interval between radiation therapy and the
ecurrence of sarcoma ranged from 3 to 52 vears (mean,
19 vears). This interval was unknewn in one patient
(Patient 13, Table 1), who was reported to have had
radiation therapy for facial acne “when voung.” In
most of the cases, the doses of the radiation given were
unknown.

Radiographic Appearance

Radiographs were available for review in ornly three
Mayo Clinic patients and four consultation patients. In
the remaining patients, the radiographs had been dis-
carded or returned to the source of the referral and
could not be obtained. Tn four of the seven patients with
radiographs, the sarcoma was associated with fibrous
dvsplasia involving the proximal haif of the temur. In
general, the sarcoma produced an area of poorly mar-
ginated, purely osteolytic destruction associated with
radiographically typical fibreus dysplasia (Fig. 2} In
four of the sarcomas, the overlying cortex was de-
stroved by the osteolytic tumor, which extended inte
the adjacent soft tissue. The cortexwas eroded and very
thin but not disrupted in the other three cases (Fig. 3).
Only one sarcoma was associated with radiographically
visible mineral (Fig. 4). Periosteal reaction was not
prominent. There was slight periosteal reaction asse-
ciated with three of the sarcomas and no periosteal reac-
fion in the other four. Pathologic fracture vccurred
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Cases, no.

Figure 1. Distribution of age and sites
of lesions in 28 patients with sarcoma

Age in decades in fibrous dysplasia.

through one sarcoma (Fig. 5). In addition, in one un- Microscopic Appearance
usual case, the radiographic findings were typical of
osteogenesis imperfecta cystica and the histologic find-  There was histologic confirmation of fibrous dysplasia
ings were typical of fibrous dysplasia (Fig. 6). The asso-  in 26 of the cases; 2 of the cases (Patients 10 and 28,

ciated malignancy was the only clear cell chondrosar- Table 1) lacked histologic evidence but were included in
the series, according Lo the criteria mentioned above.

coma in this series.

ft) Sis vears later, osteolviic destruction due to osteosarcoma has

Figure 2. (Left) Typical fibrous dvsplasia involving the proximal femur. (Rig
developed at the supernar aspect of fibrous dysplasia
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Figure 3. Osteolytic destruction involving the proximal nght fermnur
by fibrosarcoma associated with fibrous dysplasia. The cortes is
eroded and very thin. Fibrous dysplasia also mvolves the right ilium.

Both patients had well-established diagnoses of polyos-
totic fibrous dysplasia with a long clinical course and
typical radiographic features. One of these two patients
(Patient 10) had Albright's syndrome with polvostotic
fibrous dysplasia, skin pigmentation, and precocious

iubert}ns

mineralized large seft tissue mass.

1417

We were unable to review the slides of fibrous dys-
plasia in one other case (Patient 3, Table 1). The slides
nad been reviewed previously by Dr. D C. Dahlin
(Emeritus Consultant, Section of Surgical Pathology,
Mavo Clinic and Mayoe Foundation), who had con-
firmed the diagnosis of fibrous dysplasia with cartilage.
All other cases showed typical fibrous dysplasia, in-
cluding the one case in which the radiographs were
atypical (Fig. 7). Fibrous dysplasia was identified in
slides obtained at the time of operation for the sarcoma
in 8 cases (Fig. 8), from slides obtained before surgical
procedures in 8, and from slides obtained both before
and after operation in 10. The second case of chondro-
sarcoma was not associated with fibrochondrodys-
plasia.

The slides from all the sarcomas were reviewed.
There were 19 osteosarcomas and 1 malignant fibrous
histiocvtoma. Eleven of the osteosarcomas were fibro-
blastic (Fig. 9), and four each were chondroblastic and
osteoblastic. Of the 19 osteosarcomas, 3 were Grade 4,
13 were Grade 3, and 3 were Grade 2 (Fig. 10). Five of
the spindle cell sarcomas did not show any matrix and
were considered fibrosarcomas. Four of these were
Grade 3 and one was Grade 4.

I hree tumors were considered Grade 2 chondro-
sarcomas (Fig. 11). The one clear cell chondrosarcoma
(Fig. 12) had foci of conventional chondrosarcoma.

.Aro 4, (Left) Typical pulvostotic fibrous dysplasia invelving the ilium and prosimal femur, Wlaterally, in a vouny female with Albright s
drome. (Right} Four vears later. osteosarcoma had developed in the left thum and acetabulum. Note vsseous destruction and slight]v
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One tumor had very pleomorphic nuclei and glant
cells and was considered a Grade 4 malignant fibrous
histiocvtoma.

Treatment

Patients were divided into four groups according to the
treatment of the sarcoma: excision, resection, amputa-
tion, and radiation therapy. Excision was defined as
complete or incomplete removal of the tumor without
surrounding normal tissue; therefore, in this group the
margins were never oncologically adequate, being in-
tralesional in most of the cases and never better than
marginal.”® Resection was considered a procedure that
attempted to remove the tumor completely with a wide
marg,'m.26 For one of our consultation cases {Jatient 26,
Table 1), we did not have any information on treatment
or follow-up.

Five patients underwent excision as initial treat-
ment of the sarcoma, and eight patients underwent re-
cection as initial treatment, In addition, nine patients
had an amputation. Information on further relapses
and treatment of these patients is reported in Table 1.
Radiation therapy was given as initial treatment in
three patients. In two other cases (Patients 5 and 11),

i

Figure 5. Pathologic fracture through osteosarcoma involving the
proximal left femur. Remaining fibrous dvsplasia is seen just distal
to lvtic sarcoma.

Figure 6. Bones of the (left) lower leg and (right} femur are bowed and expanded with areas of sclerosis and relative lucency. Radiographic
findings are tvpical of osteogenuesis imperfecta cystica. Histologic appearande was tvpical uf fibrous dysplasia, Associated clear cell
chondrusarcoma has destroved most of the proximal femur
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Figure 7. Irregular bone and spindle cell proliferation of the femur
consistent with fibrous dysplasia. {(H & E, original magnification
%160}.

radiation therapy was recommended. It was not feasi-
ble in Patient 5 because of active actinodermatitis. More-
over, radiation therapy was given as adjuvant treat-
ment in Patients 12 and 25 and as a treatment of recur-
rent tumor in four patients (Patients 6, 7, 13, and 16).

Qllow-u‘p

Of the 28 patients, 15 had died of tumor, 4 were lost to
follow-up, and 9 were alive (2 were alive with disease
and for 3 others the duration of follow-up was short).
Only four patients were alive without disease for more
than 5 vears. Of these four patients, two had had prior
radiation and two had not. Two tumers involved the
maxilla, one the skull, and one the humerus.

Discussion

The occurrence of sarcoma in fibrous dysplasia is well
established in the literature, both in monostotic and
polyostotic disease.'"*"*'*"** Sarcomas in fibrous dys-
plasia have been reported after radiation ther-
apy*"*1*7 and without prior irradiation,'”%120:28303
The frequency of sarcoma in fibrous dysplasia as re-
ported in the literature ranges from 0.4%" to 6.7%.”” It
is, however, generally accepted that the actual fre-
quency is less than 1%.>*2%* Schwartz and Alpert re-
ported a frequency of sarcoma in fibrous dysplasia of
0.5% {confirmed by Taconis"’), but a higher frequency
of 4% in Albright's syndrome.

In the Mavo Clinic’s files, there are more than 1122

ses with a histologic diagnosis of fibrous dysplasia
approximately 12% are polyostotic); from these, 28

1419

cases of sarcoma were identified (2.5%}). This high per-
centage of malignancies in fibrous dvsplasia compared
with that in other reported series!’ may be explained by
the referral of atvpical cases to major centers. In the

current series, 12 sarcomas were i_r_}_rjnpppgtﬁthﬁ_blggs
dysplasia and 9 were in polyostotic disease. In only one
case was a sarcoma observed in a patient with Al-
Bright’s syndrome. The higher number of malignancies
in monostotic disease is probably explained by the re-
markably higher number of monostotic than polyosto-
tic fibrous dysplasias, and it is similar to the data al-
ready reported in the literature **

The sites involved by the sarcoma in the current
series seem to correspond with those described in the
review of the literature by Yabut and coworkers,* and
the distribution reflects the frequency of occurrence of
fibrous dysplasia in the skeleton.*’ Concerning the his-
totvpes of sarcomas observed, the most common was
the osteogenic sarcoma (19 cases), followed by fibrosar-
coma (3 cases), chondrosarcoma (3 cases), and malig-
nant fibrohistiocytoma (1 case). These are comparable
to the histotvpes observed by Yabut and coworkers® in
83 cases from the literature: 40 osteosarcomas, 22 fibro-
sarcomas, 11 chondrosarcomas, and 10 other sarcomas.

One of the three chondrosarcomas was a clear cell
chondraosarcoma in a patient with atypical polyostotic
fibrous dvsplasia. This patient has already been de-
scribed in a previous report.”* The occurrence of des-
moplastic fibroma in a bone affected by fibrous dyspla-
sia has been reported previously ** In the Mayo Clinic
files, we did not find any similar case. Concerning the
grading of these sarcomas,” most of the patients had
high-grade sarcoma, and only six were low-grade (one
clear cell chondrosarcoma, two Grade 2 ¢hondrosarco-
mas, three Grade 2 osteosarcomas). These low-grade
sarcomas included two malignancies after irradiation
(Patients 3 and 11). One of these two cases (Patient 3)
was a Grade 2 chondrosarcoma with a clear extension
in the soft tissues through the bony cortex. The second
case (Patient 11) was a Grade 2 chondroblastic osteo-
sarcoma that had only a biopsy because removal of the
tumor was not feasibie; therefore, an insufficient sam-
pling of tissue may be the cause of underestimation of
grading. Of our 28 patients, 16 were female and 12
were male. Sarcomas in fibrous dysplasia do not seem
to predominate in one sex, in agreement with the litera-
ture *™

Regarding age, in our series almost all ages were
affected {range, 17-66 years), but most of the patients
were bevond the third decade at the time of sarcoma
occurrence, This age distribution is consistent with the
data from the review by Yabut and coworkers® but is
older than that in the Memorial Sloan-Kettering series.”
The age of the patients was considered in the two
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Figure 8. Fibroblastic osteosarcoma of the skull associated with fibrous dvsplasia. (Top left) Fibrous dvsplasia (top}

and sarcoma (bottom}in

the same Feld (H & E, original magnitication 64} {Top right}) Appearance of area vf typreal fibrous dvsplasia (11 & E. onginal magnification
x64). (Bottom left) Higher-power appearance of spindle celt sarcoma. Fine lacelike osteoid is in the top left corner (H & B original
magnification * 160) {(Bottom right) A different area uf fibrous dysplasia wilh myxold change in the same lesion (H & L, original magnification

<61}

groups with monostotic and polyostotic disease: the
ages ranged from 17 to 66 years (mean, 43 years) In
patients with sarcoma i monostotic fibrous dysplasia
and from 24 to 64 vears {mean, 44 years) in patients
with sarcoma in polyostotic fibrous dysplasia. Simi-
larly, no major differences were found between the
ages of patients who had sarcoma after prior jrradiation
(mean, 40 years; range 18-66 vears) and those whu
had not received radiation therapy (mean, 36 vears,
range, 17-66 vears). According to Huvos and co-
workers,? we divided our patients into two groups 24
with a known diagnosis of fibrous dysplasia in whom
the sarcoma was diagnosed later (mean interval, 21
vears) and 4 patients in whom fibrous dysplasia and

sarcoma were diagnosed cimuitaneously. In the latter
group, the mean age was 42 years (range, 1766 vears).
whereas in the former group the mean age was 32 vears
(range, 38-61 years). These data do not allow any valid
consideration because of the small number in the latter
group. The age in both groups is older than that in the
series from Memorial Sjoan-Kettering

The importance of radiation therapy in the oceur
rence of sarcoma in fibrous dysplasia has been empha-
sized by some authors™' and denied by others®™
Schwartz and Alpert,tonthe basis of their review, ques-
tioned whether 1onizing radiation could enhance the
natural tendency of fibrous dvsplasia to undergo sarce
matous change. In 1948, Cahan and coworkers™ pro-



Figure 9. (Top) Typical fibrous dysplasia in the proximal femur (H &
E, original magnification » 100). (Bottom) Another area in the biopsy
showing Grade 4 fibroblastic osteosarcoma (H & E, original
magnification x160).

posed the following criteria for the diagnosis of postra-
diation sarcoma of bone:

1. There must have been microscopic or radiographic
evidence of the nonmalignant nature of the initial
bone condition.

2. Irradiation must have been given and the sarcoma
that subsequently developed must have arisen in
the area included within the radiotherapeutic
beam.

3. A relatively long, asvmptematic latent period must
have elapsed after irradiation before the clinical ap-
pearance of the bone sarcoma (they suggested 5

Q Vears).
. All sarcomas must have been proved histologically.
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Arlen and associates,” in 1971, modified the first
criterion to include malignant tumors devoid of vsteo-
blastic activity, such as Ewing's sarcoma and malignant
lvmphoma of bone. They also proposed that a latent
period of 3-4 vears is more realistic.

Huvos and associates (including Cahan),* in 1985,
modified the criteria of Cahan et ai.?® as follows:

1. The patient received irradiation.

2. The neoplasm occurred in the radiation feld.

3. A latent period of some yvears had elapsed.

4. There was histologic or radiographic evidence for
the preexistent usseous condition, if it was present,
in addition to microscopic proof for a sarcoma.

Figure 10 (Top) Area of tvpical fibrous dysplasia in the prosimal
femur (1 & E, original magnification <100). (Bottom) Different area
shuowing matrix-producing neoplasm invading skeletal muscle
{right). The tumor is less cellular than conventional vsteosarcoma
(1 & Eoonginal magnification » 1040
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Figure 11. (Top) Tvpical appearance of fibrous dysplasia in the
femur of a 32-vear-old woman {1 & F, vnginal magnification
%100). (Bottom) Hypercellular islands of cartilage with mvxoid
change from the lium (H & E, original magnification > 100},

According to these criteria, 13 of our cases have to
be regarded as radiation-induced sarcoma’” not neces-
sarily related to fibrous dysplasia. This opinion is in
accordance with that expressed by Yabut and co-
workers? for 23 sarcomas in their review that had re-
ceived irradiation. Therefore, in our series, the overall
frequency of postradiation sarcomas is 46% (13 of 28
cases). If we consider only the Mayo Clinic cases, ex-
cluding the consultation cases, 11 of 16 cases had prior
irradiation, and the frequency of postradiation sarcoma
was 69%. This frequency in the Mayo Clinic cases can
be considered separately because the history for the
consultation cases mayv not be equally accurate, espe-
cially if we consider that in some instances in our series
(Patients 6, 9, 15), as in cases reported in the literature, '
the radiation therapy had been given at the site of fi-
brous dvsplasia for conditions other than fibrous dys-
plasia itself. in such cases, the history of prior irradia-
tion could be missed, unless this information is care-
fully sought. Therefore, we believe that the role of
radiation therapy still needs fo be emphasized in the
occurrence of sarcoma in fibrous dysplasia, although

sarcomas in patients with fibrous dvsplasia do occur
without prior radiation therapy. For these reasons, as
aiready recommended,'**'? radiation therapy should
be avoided in the treatment of fibrous dvsplasia be-
cause it is ineffective and dangerous for secondary sar-
coma.

An accurate and timelv diagnosis of the sarcoma is
necessary for adequate treatrnent {that is, the same as
that of the corresponding primary sarcomas). Fibrous
dysplasia itself may enter into the differential diagnosis
of a low-grade central osteogenic sarcoma, which may
mimic both the clinical and the radiographic findings of
fibrous dysplasia. From the Mayo Clinic files of more
than 1200 osteosarcomas, a recent review® found 15
cases of low-grade central osteosarcoma, From the con-
sultation cases, an additional 64 patients with low-
grade central osteosarcoma were found. Symptoms
were frequently of long duration, and the radiographic
appearance was often similar to that of fibrous dyspla-
sia. Therefore, the differential diagnosis is mainly histo-
logic: invasion of bone marrow and periosteum by the
tumor is a constant feature of losw-grade osteosarcoma,
and it is never observed in fibrous dysplasia located
outside the jaws. Alternatively, two conditions occur-
ring in fibrous dvsplasia may clinically mimic a sarco-
matous change: the first is the coexistence of a second-
ary aneur_vsrhal bone cysl with fibrous dysplasia, and
the second is a possible cystic degeneration of fibrous
dvsplasia. This last condition s especially frequent in
fibrous dysplasia of the ribs, but it can be observed in
other bones ¢! Extremely useful in the differential diag-
nosis of these two conditions are computed tomogra-
phy and magnetic resonance imaging, which generally

Fipure 12, Clear cell chondrosarcoma, showing lobules of cartitage
with central bone furmation (H & L. original magnifcaton - 100).
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llow identification of fluid levels within the lesion and
le out the possibility of a malignancy.*

Regarding prognosis, in our series it is difficult to
compare the prognosis of sarcomas in fibrous dysplasia
with that of the same sarcomas in a patient without
preexisting lesions, for several reasons. Patients were
treated in different periods with different methods, and
most of the cases were old. Moreover, as already men-
tioned, interpretation of the data concerning margins
for the old cases was often arbitrary. Finally, there were
severa) tumors in the jaws and several postradiation
sarcomas. For these considerations, comparison of
prognosis would require several different control
groups for the same sarcomas equally treated and in the
same sites, and such a study was not possible. We be-
lieve that these cases had basicallv the same prognosis
as the same sarcomas not associated with fibrous dyvs-
plasia. The few patients treated more recently with ade-
quate operation and adjuvant chemotherapy seemed to
do better. If the prognosis of these sarcomas is to be
improved, it is necessary to accomplish an early diag-
nosis of malignancy and adequate therapy.

The early recognition of a sarcoma developing in
fibrous dysplasia relies mainly on the accurate clinical
history: the patients almost invariably have rapidly de-
veloping symptoms, such as pain and swelling. The pos-

ibility of a sarcoma in fibrous dysplasia should be con-

dered, and similar symptoms in a patient with fibrous
dysplasia should alert the physician promptly. The
most constant radiographic feature is the extension of
the lesion through the bony cortex in the surrounding
soft tissues. If the diagnosis is suspected, computed to-
mography and, in particular, magnetic resonance imag-
ing are the best noninvasive means for early detection
of a malignancy in fibrous dysplasia.
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